Application of a sample pooling method for the accelerated assessment of the rate of uptake of drugs by the brain in rats.
The purpose of this study was to examine the feasibility of applying a sample pooling method to the accelerated estimation of the uptake clearance of drugs to the brain in rats. Brain uptake clearances (CL(uptake)) were estimated for five model compounds using the sample pooling method and an integration plot analysis. CL(uptake) was also evaluated for caffeine and theophylline by brain microdialysis. The parameters and throughput of the pooling method were compared with those of typically used standard methods. The correlation for CL(uptake) was statistically significant (P<0.005) between the integration plot and the current method; the throughput of evaluation was 15-fold higher for the sample pooling method. A comparison of CL(uptake) values indicated that the three methods showed comparable results for caffeine while the CL(uptake) of theophylline using the proposed method was significantly different from those of the other methods. A kinetic analysis indicated that a compound with a slower CL(uptake) and longer half-life (e.g., theophylline) is more prone to error and that the lower limit of the CL(uptake) of 0.17 mL min(-1) (g brain)(-1) may be set so as to have an error less than 20% of the estimation. These results suggest that the sample pooling method is applicable for use in the accelerated estimation of the uptake clearance of compounds in the brain for which the value is greater than 0.17 mL min(-1) (g brain)(-1).